The role of apoptosis in creating and maintaining luminal space within normal and oncogene-expressing mammary acini.
We have utilized in vitro three-dimensional epithelial cell cultures to analyze the role of apoptosis in the formation and maintenance of a hollow glandular architecture. Lumen formation is associated with the selective apoptosis of centrally located cells; this apoptosis follows apicobasal polarization and precedes proliferative suppression during acinar development. Notably, either inhibiting apoptosis (by exogenously expressing antiapoptotic Bcl family proteins) or enhancing proliferation (via Cyclin D1 or HPV E7 overexpression) does not result in luminal filling, suggesting glandular architecture is resistant to such isolated oncogenic insults. However, the lumen is filled when oncogenes that enhance proliferation are coexpressed with those that inhibit apoptosis, or when ErbB2, which induces both activities, is activated by homodimerization. Hence, apoptosis can counteract increased proliferation to maintain luminal space, suggesting that tumor cells must restrain apoptosis to populate the lumen.